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ABSTRACT 
Voice disorders are common among the teaching profession. Studies in the literature have 
suggested risks factors for teachers’ voice problems within the school environment. 
However, research focusing holistically on environmental factors from the teachers’ 
perspective had been limited. This study aimed to investigate the environmental barriers 
to effective voice use in teaching from the teacher’s perspective. Qualitative approach 
with focus group meetings was used to elicit responses from participants. Nineteen 
practicing teachers participated in the study. Three categories of environmental barriers to 
effective voice use in teaching were identified. They were physical, interpersonal, and 
organizational environmental barriers. A checklist of environmental barriers to effective 
voice use in teaching was created, providing health care workers with insights in 
developing strategies for the removal of those barriers in the teaching environment. 
 
Key words: Teaching environment, environmental barriers, effective voice use. 
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INTRODUCTION 
School teachers has been commonly reported as a high-risk population for voice 
problems (Gotaas & Starr, 1993; Sapir, Keidar & Mathers-Schmidt, 1994).The prevalence 
of voice problems in teachers can range from 47.5% (Smith, Gray, Dove, Kirchner & 
Heras, 1997) to as high as 93.7% (Roy, Merrill, Thibeault, Gray, & Smith, 2004) in 
self-reported studies. In Hong Kong, teachers have been identified as the third most 
common occupation for voice disorders (Yiu & Ho, 1991). Yiu and Ma (2002) 
investigated teachers’ perception of their voice activities and participation. Their study 
revealed that voice conditions can significantly limit teachers’ teaching activities and 
participation. Activities and participation are two of the four components covered in the 
International Classification of Functioning, Disability and Health (ICF; Figure 1) (World 
Health Organization, 2001). The ICF is a well-accepted conceptual framework describing 
consequence of disease or disorders in terms of functioning and disabilities. The ICF 
consists of two parts, covering four components. Part one (Functioning and Disability) 
comprises of the i) Body Functions and Structures; and ii) Activities and Participation 
components. Part two (Contextual Factors) comprises of the i) Environmental Factors and 
ii) Personal Factors components. This framework explicitly highlights the important role 
of contextual factors in influencing an individual’s functioning. 
Environmental factors make up the physical, social and attitudinal environment. 
They can have positive or negative influences on an individual’s functioning and 
performance in the society; on the individual’s capacity to execute actions or tasks; or on 
the individual’s body functions or structures (WHO, 2001). Under the ICF, this 
component is divided into five domains: Product and Technology; Natural Environment 
and Human-made Changes to Environment; Support and Relationship; Attitudes; and 
Services, Systems and Policies. These five domains are further classified into categories 
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with codes. These codes can then be identified as barriers which hinder an individual’s 
functioning and performance; or facilitators which increase an individual’s performance.  
Figure 1. Interactions between the components of ICF (WHO, p.18) 
 
 
 
 
 
 
 
 
Effective voice use in teaching is a major concern for teachers. Effective voice use 
in teaching refers to the ability to project their voices for effective communication with 
students and colleagues. According to the ICF, the ability to use communicate effectively 
is considered under Chapter 3- Communication, within the Activity and Participation 
component. Because environmental factors interact with Activities and Participations, it 
would be important to understand the effects of school environment upon effective voice 
use which could directly affect a teacher’s activity and participation in the teaching.  
The literature has documented studies investigating how environmental factors may 
influence effective voice use in teaching. These studies evaluate the relevance of different 
risk factors for voice problems in teachers. Risk factors that have been studied included 
poor classroom acoustics, long teaching hours, great speaker-to-listener distance 
(Mattiske, Oates and Greenwood, 1998), heavy work-load, difficult student discipline 
(Yiu, 2002), the effect of background noise and availability of voice amplification (Smith, 
Kirchner, Taylor, Hoffman & Lemke, 1998). There was one study that reported incorrect 
      Health condition 
     (disorder or disease) 
 
 
 
Body Functions and   Activities     Participation 
Structures 
 
 
 
 
 
        Environmental Factors Personal Factors 
5 
 
phonation technique due to lack voice training for teacher as an important factor for voice 
problems in teachers (Sliwinska-Kowalska et al., 2006)  
However, there are two limitations in these studies. First, the studies focus 
primarily on physical environmental barriers. According to the ICF (WHO, 2001), 
physical environment is only one aspect of environmental factors. A more holistic 
evaluation is warranted. Moreover, the majority of the studies in the literature based on a 
list of environmental factors, generated by investigators, upon the potential factors that 
may hinder teachers’ effective voice use in teaching. The teachers were then invited to 
indicate which of the factors they think are relevant to themselves. Such experimental 
approach has certain limitations. A pre-determined list of environmental factors may over- 
or under-estimate the range of barriers teachers are facing. Studying the perception on 
environmental barriers that hinder effective voice use in teaching, directly from the 
stakeholders’ (i.e. teachers’) perspective, may yield a more representative list of 
environmental barriers.  
A study on environmental barriers will be essential in developing a checklist of 
items to be removed in the school environment. Modifications in the school environment 
can then be made through reducing the environmental barriers to effective voice use in 
teaching. Preventive measures could also be developed according to the identified barriers, 
so to decrease the risk of voice problems in this occupational group. These preventive 
measures or modification of school environment might require a lot of resources from 
authorities. Therefore, studying the relationship between environmental factors and voice 
disorders also provide health-care workers with empirical evidence so that more resources 
could be devoted to enhance teachers’ voice-related quality of life. 
The aim of this study was to explore teachers’ perception of environmental barriers 
to effective voice use in teaching that is specific to the school environment. A qualitative 
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approach with focus group discussion was used in the present study to gather such 
information directly from the perspective of practicing teachers. The research question 
was, “What environmental barriers are perceived by teachers as hindering effective voice 
use in the school environment?” In the present study, effective voice use was defined as 
the ability to project the voice for effective communication without muscle strain or 
discomfort of any kind around the laryngeal area. 
 
METHOD 
In the present study, focus group discussion was used to identify the environmental 
barriers within the school environment for effective voice use. Focus group discussion is 
considered a favorable method when the aim of the study is to understand perspectives, 
ideas and feelings among group/s of people (Krueger & Casey, 2000). Focus group could 
be used to stimulate and explore new ideas and opinions on a topic (Stewart & 
Shamdasani, 1990). Focus group was therefore used in order to explore opinions that had 
not been mentioned in the past in questionnaire studies with predetermined items as well 
as to obtain a first-hand verbal report from practicing teachers to gain more insights in 
this topic. Krueger and Casey (2000) suggested three to four groups as the optimal 
number of focus groups.  
Participants 
Nineteen practicing teachers (mean age=32.15years; SD=9.26; range= 23-55 years), 
including nine males and ten females participated in the present study. Teachers who had 
been engaging in the teaching profession, either full- time or part-time, in secondary or 
primary education, aged between 20 and 55 years, were invited to participate in the study. 
Fourteen of the participants were full- time teachers and five were part-time teachers. All 
of the participants were secondary teachers. The majority of participants (16 out of 19) 
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were teaching in schools using English as medium of instruction.  
Procedure 
Four focus group meetings were held with four to seven participants in each group, 
led by the same moderator. The meetings were audio-taped recorded and the moderator 
also took field notes to record the content of the group discussion. Each meeting lasted for 
about one hour. 
Nominal group technique was used to structure each focus group meeting. The 
participants were first briefed upon the definitions of environmental barriers as well as the 
definition of effective voice use in their teaching. In the present study, effective voice use 
was defined as the ability to project the voice for effective communication without muscle 
strain or discomfort of any kind around the laryngeal area. The key question: “What 
environmental factors hindered your voice use in teaching?” was then introduced. The 
participants were then given five minutes to think about the question and they were asked 
to write down their responses on a paper. Apart from teaching, the participants were 
encouraged to think of other situations within school environments when they need to 
make use of their voice. After the participants had written their responses, the moderator 
then invite each participant one by one to report one idea at each time. Such round-robin 
listing of ideas repeated until each participant had listed out all their ideas. Probes in the 
form of follow up and open ended questions were used to obtain more information from 
the group. At the end of each discussion, each participant was asked to choose five most 
significant barriers. 
Data Analysis 
Qualitative content analysis, following the procedures described by Auerbach and 
Silverstein (2003) and Graneheim and Lundman (2004), was used to analyze the data 
obtained from the focus group meetings. This approach is often used in analyzing focus 
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group data (Stewart & Shamdasandi, 1990). The procedure was as follow: 
1. The content of each focus group discussion was transcribed into scripts by one 
investigator. Content that was related to environmental barriers to effective voice use 
in teaching was identified.  
2. Comments or discussions that did not relate to environmental barriers and voice use 
were separated and were not analyzed. For example,“完全抖唔到氣, 冇新鮮空氣, 
如果夏天嗰啲汗味都散上班房” (“could not breathe, there was no fresh air, in 
summer, the smell of sweat will diffuse into the classrooms.”). 
3. Meaning units were then identified from the content. For example:  
Meaning unit one: “學生嘈老師就會大聲啲講嘢,咁就會覺得好辛苦喇,大嗌嘅時
候。” (“Teachers had to speak louder when students were noisy; 
it was difficult for teachers having to shout loudly.”) 
Meaning unit two:  “喺老師嘅立場用咪係想保護自己嘅聲線,就可能用咪希望把
聲 project得好啲。” (“Teachers used microphone as a protection 
for the voice, hoping the microphone can help voice 
projection.”)  
4. The units were reduced into condensed meaning units, keeping the original meaning, 
therefore for the above-mentioned meaning unit two, the corresponding condensed 
meaning unit would be, “用咪係想保護自己嘅聲線,希望把聲 project得好啲”. (use 
microphone for better protection and projection of the voice) 
5. Codes were then given to the condensed meaning units. For example, the above 
example was coded as “Using microphone”.  
6. Similar codes were then put into subtypes. The above example and another code 
“Good microphone quality and design” was categorized into the subtype: “Voice 
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amplification system”.  
7. Finally the subtypes were categorized into categories. In the present study, three 
categories were “Physical environment”, “Interpersonal communication” and 
“Organizational Environment”. The example mentioned above relating to use of 
microphone was put under “Physical Environment”. 
Inter- and intra-rater reliability in coding 
Since the coding procedures involved subjective judgments, inter-rater reliability 
was obtained. Two investigators were involved in coding the transcript into content area, 
meaning units, condensed meaning units, codes, and subtypes. Discrepancies were 
discussed until 100% agreement was reached between the two investigators.  
 
RESULTS 
The environmental barriers identified by the teachers were analyzed and 
categorized into the three domains of environmental factors (Table 1, 2 and 3). The three 
domains of barriers are: Physical environment; interpersonal environment; and 
organizational Environment.  
Physical environmental barriers 
Barriers related to physical environment include products, technology, natural or 
human made environments. Table 1 lists the subtype of physical environmental barriers 
and examples reported by the participants. The barriers identified under this level were 
mainly related to voice amplification system, sound proof technology, and background 
noise. 
Poor microphone design and quality; poor voice amplification system. A barrier 
commonly mentioned in all four focus groups was related to the quality and design of 
voice amplifiers as well as the availability of voice amplification system in classrooms. In 
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fact, voice amplification system was fourth on the list of the top five most significant 
barriers (Table 4). Microphone with insufficient amplifications was a major complain 
among the participants. According to the participants, poor quality amplifiers not only 
failed to help in voice projection, some even had to speak louder in order to get their 
message through.  
In addition, teachers were concerned about the design of microphones. Teachers 
had to move around the classroom to minimize their distance with the students and to 
facilitate teaching. However, non-portable or traditional hand-held microphone was 
reported to have limited teachers’ mobility around the classroom. As a result, teachers 
prefer not to use a microphone. Teachers of physical education and extra curricular 
activities often complained that non-portable microphone could not be used because their 
job nature requires a lot of demonstration in class. Having to speak in open area loudly 
without a microphone was regarded as a barrier by those teachers in particular. On the 
other hand, the teachers suggested that good quality wireless or hands-free microphone 
could overcome this barrier and make voice amplification available especially during 
physical education class or outdoor extra curricular activities. 
Inadequate sound proof technology leading to excessive background noise in school. 
Poor classroom acoustics was regarded as a barrier to effective voice use in teaching. 
Having to raise the voice against background noise, repeat and clarify several times due to 
noisy background were major complains by participating teachers. As revealed in Table 4, 
noisy teaching environment was one of the highly rated items perceived by teachers as 
environmental barriers. Teachers indicated two sources of background noise. The first one 
was noise created within the school. Teachers suggested that the noise mainly came from 
teachers using microphone next door, noisy students in neighboring classrooms, noise 
from playground and janitors talking along corridors. The close distance between 
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Table 1 
Physical environmental barriers to effective voice use in teaching 
Subtype Examples  
Poor microphone design and 
quality 
“咪聲唔夠,要好大力咁講嘢先出到聲”  
The microphone is not loud enough, voice 
projection becomes very effortful. 
“學校咪有線,想周圍行時支咪阻住咗,變咗要放低咪” 
Microphone is not wireless, and limited my 
movement. I had to put the microphone down. 
 “帶課外活動未必有咪, 空曠環境要好大聲講嘢” 
Microphone is not available in extra curricular 
activity. I had to speak loud in open area. 
“PE老師拎住咪唔方便,好多時放棄唔用咪. 
Holding microphone is inconvenient, so Physical 
Education teachers give up using them.  
Poor sound proof technology “開窗就聽到同事講書” 
“When windows were opened, I could here my 
colleague teaching next door” 
“一開窗就散晒啲聲,又聽到隔離啲聲” 
“The sound of my voice leaked outside once the 
windows were opened and I could hear noise from 
next class” 
Background noise 隔離夾住 2班都嘈,隔離先生又用咪大嗌,變咗我要再大聲 
The two classes next to mine were noisy and the 
two teachers were using microphone. So I had to 
speak louder. 
 
 
 
 
 
“學校(隔離)有地盤會大聲啲,講嘢要講多幾次” 
When there was construction work near the 
school, I had to speak louder and repeat several 
times. 
 
 
 
 
 
“學校隔離係馬路,開窗就好嘈” 
My school is next to the road. It can be noisy 
when classroom windows are opened. 
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Shape of classroom 
 
 
 
 
Distance between student and 
teacher 
 
 
Students’ sitting plan 
 
“長形班房就算嗌破喉嚨後面都聽唔到” 
I needed to shout when teaching in long 
classrooms. 
“企喺黑板前面講嘢就好辛苦” 
Speaking in front of the blackboard is more 
difficult for voice use. 
“坐位表編排,好嘈既學生聚埋一堆好難去控制,要特別強
硬嘅聲線” 
Noisy students sitting close to each other make 
them difficult to manage. I needed to speak firmer. 
 
classrooms also led to background noise. On the other hand, noise outside school included 
construction sites and traffics nearby. To make problem worse, poor sound proof system 
in the classroom had maximized the problem with background noise. Most participants 
reported that background noise became too loud once the windows were opened. Some 
indicated that even when windows and doors were closed, the background noise could 
still be heard, suggesting the poor sound proof design in school. 
Size and shape of classroom; distance between students and teacher; sitting plan. 
The size and shape of a classroom were regarded as barriers to effective voice use by 
some participants. According to the participants, large classrooms such as laboratories and 
swimming pool increased the distance between teacher and students thus an effortful 
increase in vocal intensity was needed. This became a barrier to effective communications 
for teaching. Students’ sitting plan within the classroom can also affect voice use. 
Teachers reported that when noisy or naughty students sat close to one another, the noise 
level increase and they had to raise their voice.  
Interpersonal environmental barriers 
The second category of environmental barrier is related to interpersonal 
communication. Barriers under this category refer to the interaction and relationship 
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between teachers and other people in the teaching environment. This includes people in 
position of authority such as school principals; and people in subordinate positions such 
as students. This category also denotes teachers’ perception on the effects of the 
relationship, their attitudes, support and behavior on voice use. Table 2 lists the subtypes 
and examples of barriers under this category. 
Difficult student discipline. Noisy and uncooperative students increased teachers’ 
vocal demands and were therefore considered as barriers to effective voice use. In 
addition to vocal loudness, teachers needed to repeat their utterances several times in 
order to get the message across, which also increased their vocal loading. Some teachers 
suggested that there was a general lack of respect for teachers among the students that led 
to poor behaviors. Disrespectful students were more likely to argue with teachers and 
would not attend to teacher’s speech. More vocal effort was then needed to control those 
students. The teachers also found that there was a greater demand on their voice use when 
the students were excited. The excitement often appeared when they were brought to 
another classroom, in open area, during scientific experiments, after lunch, and in the last 
lesson of the day. Nevertheless, the teachers believed that student’s behavior was related 
to a school’s culture and that this barrier would be difficult to overcome. 
Authorities’ lack of awareness in healthy voice use. Several teachers pointed out that 
among headmasters and the school administration; there was a lack of awareness on the 
importance of a “teacher-friendly” environment for effective voice use. Surprisingly, 
some teachers reported that their headmaster did not encourage the use of microphone in 
class despite the noisy teaching background. Some teachers mentioned that the 
headmaster did not investigate the advantages and disadvantages of using the microphone 
for the teachers and students. Some suggested that the headmaster believed that teaching 
would be more effective for students when teachers do not use a microphone. Moreover, 
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Table2  
Interpersonal environmental barriers to effective voice use in teaching 
Subtypes                      Examples 
Difficult student discipline “學生嘈老師就會大聲啲講嘢就會覺得好辛苦” 
When students are noisy, teachers have to speak 
louder and voice use is more difficult  
Lack of support from colleagues 
 
“part住嘅另外一個老師..唔幫唔出聲…會令你嘅聲線要
更加大” 
“I had to speak louder because my teaching 
partner was not helpful.” 
School administration’s lack of 
awareness of importance of 
healthy voice use 
“校長係唔 encourage用咪” 
Headmaster does not encourage the use of 
microphone during teaching. 
 “學校唔 care,覺得係你自己嘅事,你識處理…咪應該自己
準備” 
The school does not care. They think it is the 
teacher’s own business to prepare microphones. 
 
teachers realized that often the school authorities showed no concern on the teachers’ 
vocal health. One teacher even reported that the school authorities believed that it was the 
teachers’ own responsibilities to prepare their own microphone and to take care of their 
own vocal health. 
Non-supportive colleagues. One group of teachers reported that occasionally they 
have to work with another teacher as partners in the classroom. They mentioned that the 
partner’s irresponsible behaviors and unwillingness in managing the class would increase 
their vocal demands as they have to take up the job of their partner in managing the class. 
Organizational environmental barriers 
The third category of environmental barriers relate to the organization, that is, the 
school. This category included barriers related to school policies, services provided by 
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school, education system or education policies in Hong Kong. A majority of the barriers 
identified by the teachers were categorized under this category. Table 3 lists the subtypes 
with examples under this category. 
Long period of voice use due to time-table arrangements. Extensive voice use was 
a major concern for participating teachers. Poor timetable arrangement was the main 
reason that leads to long period of voice use. Teachers complained that vocal problems 
occurred when they have to teach more than three consecutive lessons in a day. However, 
timetables were reported to be difficult to arrange. Some teachers indicated that 
insufficient number of teachers to accommodate the school’s student population was one 
reason for poor timetable arrangement.  
Heavy work-load. Duties other than teaching also extended the teacher’s voice use 
period and hence impact on the effectiveness. Frequent and long staff meetings, extra 
lessons for students, remedial classes, extra curricular activities, meeting with parents and 
the need to counsel students were regarded as barriers to effective voice use. In addition, 
teachers also reported that the large amount of workload after school had negative 
impacts on their teaching voice use. Paper work or preparation work that had to be 
brought home was reported to cause a lack of rest or insufficient sleep leading to poor 
voice quality. Therefore heavy work load and administrative work beyond school hours 
were believe to be barriers to effective voice use. Some teachers believed that insufficient 
human resource had increased the work load, leading to increase in voice use period per 
teacher per day and week. Some relate the increase in work load to education policies 
such as tight syllabus leading to extra lessons. 
Large class size. Teachers in all groups expressed an increase in vocal demand 
when there were over 40 students in class. They reported when class size increased, noise 
and problematic behavior also increased. As a result, teachers had to raise their voice to 
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Table 3 
Organization environmental barriers to effective voice use in teaching 
Subtypes                      Examples 
Poor timetable arrangement 
 
 
 
 
 
Heavy work load 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Large class size 
 
 
 
 
 
 
 
 
English as a teaching medium  
 
 
 
 
 
No legislation on occupational 
safety 
 
 
 
 
 
 
Lack of voice care program 
 
 
 
 
 
 
“一日要 5-6連堂,冇休息時間,到第 4堂把聲經已好攰” 
I have 5-6 consecutive lessons a day, without time 
to rest, at the fourth lesson my voice was already 
very tired. 
“學校工作量減少咗休息時間,唔夠瞓講野會冇咩氣” 
Too much school work limited my time to rest. 
Without enough rest, my voice projection will be 
less effective 
“負責課外活動,要統籌,要講好多嘢,比平時課堂講更多” 
Being responsible for extra curricular activities, I 
need to speak a lot more, more than in lesson. 
“每日都開,頻密加長嘅會議” 
Long and frequent meetings everyday 
“大班會大聲啲, 人多會多咗嘢要處理,因為人多佢地會
嘈” 
I have to speak louder when class size is larger. 
There are more things to deal with when there are 
more students. 
“如果佢地唔明,可能同一件事會講好多次,就太辛苦” 
If they do not understand, I may have to repeat the 
same point many times and it is hard for me. 
“係 policy嗰度,勞工保障嗰方面,依家未有特定話呢個係
職業病,好多老師好後生已經把聲好差” 
Regarding policy for labor protection, voice 
problem is not a recognized occupational disease, 
many teachers have voice problem at a young age. 
“聲線嘅護理,醫療津貼.如果學校唔提供的話我唔會去做.
病都唔得閒去睇醫生,何況係因為自己把聲攰” 
If school does not provide voice care or medical 
allowance, I will not do things myself. I do not 
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Sick leave policy 
 
 
have time to see doctor even when I was sick, let 
alone voice problem. 
“聲沙醫生可能叫休息一個禮拜,唔可以一個禮拜唔教書,
聲沙喉嚨痛繼續返工,聲沙嘅問題會更加惡化”  
Doctor may ask me to have vocal rest for a week, 
but I cannot stop teaching for a week. So I still go 
to work which worsened my voice problem  
Lack of resources 
 
 
 
 
 
 
 
 
 
School policy 
“校舍唔夠大,分唔到咁多班房俾細班上堂” 
The school building is not big enough to have 
enough classroom for small classes 
“學校資源…activity room冇咪,要不停咁大叫” 
Due to lack of resource…there is no microphone 
in activity rooms; I had to speak very loud. 
好似好難,改唔到(學校制度) 
School policies seem difficult to change 
 
manage classroom discipline, and so their voice could reach the students sitting furthest 
away. In addition, the teachers suggested that class size was limited by the education 
policies and the school resources since more classrooms and teachers would be needed to 
accommodate smaller class size. 
English as medium of instruction. Teachers from schools using English as the 
medium of instruction (EMI) suggested that the language used while teaching could be a 
barrier to effective voice use. They reported that repetition and extra explanation were 
needed when students do not understand the content of the lessons in English, which in 
turn increased their voice use.  
Voice problem was not regarded as occupational disease. Some teachers were 
concern with the legislating parties’ and health care workers’ awareness of the 
relationship between voice disorders and the nature of their occupation. The lack of 
legislation on occupational safety upon voice use was seen as a barrier to effective voice 
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use. The teachers indicated that there was no legal protection or guidelines for the 
teachers and school authorities when voice disorders occurred. 
A lack of voice care program. Teachers indicated that their schools did not provide 
training for their staff members on the importance of vocal hygiene and appropriate vocal 
techniques to face the vocal demands in daily teaching. Lack of training on voice use was 
regarded as barrier to effective voice use since they did not know the proper way to 
project their voice. Teachers found it time-consuming if they had to look for voice care 
programs and would be more willing to join if these were organized within the school. 
Problems with sick leave policy. The participants were aware of the importance of 
vocal rest, especially when voice problem occurs. However, many of the participants 
indicated that they would not take a sick leave when voice problem occurred, even though 
they would be allowed to take leave with doctor’s certificate. They were concerned with 
their teaching responsibility and some indicated that it would be difficult for themselves 
and the students if they miss school for four to five consecutive days.  
Difficulty in changing school policies. Despite the large number of barriers reported 
at organization level, the teachers indicated that school policies and system would be 
difficult to change especially when there are limited resources.  
The top five most significant environmental barriers to effective voice use 
The participating teachers were asked to individually choose five barriers they 
perceived as most significantly hindering their effective voice use from the list of barriers 
they have generated. The number of votes under each barrier was counted. The barrier 
with the most number of votes was regarded as the most significant environmental barrier 
among the participating teachers. Table 4 lists the top five most significant environmental 
barriers to effective voice use.   
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Table 4 
The top five most significant environmental barriers among 19 teachers. 
Barriers No. of teachers Levels of barriers 
Difficult student discipline 13 Interpersonal 
Poor timetable arrangement 11 Organization 
Noise outside school 8 Physical 
Poor voice amplification  7 Physical 
Background noise within school 6 Physical 
 
Difficult student discipline was the mostly voted barrier to effective voice use and 
therefore is regarded as the most significant barrier. Among the large number of 
organization environmental barriers suggested, poor timetable arrangement was chosen as 
the second most significant barriers. Three barriers related to physical environment, 
namely background noise outside and inside school, and poor voice amplification quality 
were voted as significant barriers. 
 
DISCUSSION 
The aim of this study was to identify the environmental barriers to effective voice 
use in teaching from the teacher’s perspective. A qualitative research approach with focus 
group meetings was used to gather ideas from teachers. As shown in the checklists (Table 
1, 2 and 3), the teacher’s perception of environmental barriers can be classified into three 
levels related to physical environments, interpersonal interactions and organization 
structure.  
Physical Environmental Barriers 
Noisy environment outside school was the third most chosen barrier to effective 
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voice use while noise within school was the fifth most chosen barrier to effective voice 
use. Similar to the findings in Yiu (2002), which revealed that noisy environment was one 
of the five risk factors perceived by teachers as causes for voice disorders. Smith and 
colleagues (1994) also reported that one of the causes for voice disorder in teachers was 
the need to speak louder than the background noise. 
Another environmental barrier was the availability of sound proof technology in 
school. This finding was not surprising. As reported in the literature, poor classroom 
acoustics and poor sound proof technology were known to have adverse effects on 
teachers’ voice use (Mattiske et al., 1998). In fact, sound proof technology and noisy 
environments were two environmental barriers that interrelate with one another. 
Unfortunately, background noise due to physical location of the school was a barrier that 
would be difficult to remove especially in Hong Kong. In a busy city like Hong Kong, 
noise in the environment is almost inevitable. Therefore, increasing the availability of 
sound proof technology in school would be a strategy to overcome background noises. 
Teachers’ voice use could then be more effective as a result. The current study had 
indicated the importance of improving sound proof system in schools and during the 
construction of new schools in the future to minimize the effects of background noise in 
order to promote effective voice use.  
Poor microphone quality and design were perceived by the teachers as barriers 
towards effective voice use. This finding coincided with Roy and colleagues’ study on the 
use of voice amplifiers (2002). The authors reported improvements in teachers’ voice with 
the use of a wireless and hands free voice amplification device which allowed the use of 
microphone in all situations, at all the time during school day. The authors also expressed 
the importance of the microphone being available in all situations in school. The 
portability of the microphone ultimately determines teacher’s choice on whether voice 
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amplification could be used, especially for those who engage in outdoor activities or 
physical education. 
The size and shape of classroom can increase the distance from teacher to students, 
affecting voice use. Similar to reports from the literature, speaker-to-listener distances in 
classroom was regarded as a risk factor for voice problems in teacher (Mattiske et al., 
1998). Interestingly, in the present study, some participants regarded the sitting plan as an 
environmental barrier to effective voice use in teaching. Naughty students were reported 
to behave worse when sitting close together, increasing teachers vocal demand. This 
might have lowered their voice use effectiveness and hence led to limitations in teaching 
activities. 
Interpersonal environmental barriers 
Difficult student discipline was the most significant environmental barrier affecting 
effective voice use among teachers (Table 4). Similarly, teachers from other research had 
also indicated that difficult student discipline was one of the risk factors for voice 
problems (Yiu, 2002). In fact, teachers reported that they always had to raise their voice 
when students were noisy or misbehaving, thus significantly increased their vocal 
demands. An interesting finding was that teachers in the current study believed that 
student’s attitude was difficult to alter and to adjust their behavior would be a long term 
objective. Being the mostly selected barrier among teachers, voice abuse resulted from 
disciplining students may indicate the importance of voice training for teachers to project 
their voice over noisy classroom using appropriate phonation technique.  
Surprisingly, some teachers reported that authorities such as headmasters were not 
concerned with teachers’ vocal health. In previous research, the focus of study had mainly 
been upon the teacher’s personal voice use habits and psychological wellness, vocal 
demands of the job nature, physical environments. The teacher’s perception revealed in 
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the current study showed that school authorities also played a part in the well-being of 
teacher’s voice use. This finding point to the need in increasing awareness among 
headmasters or policy makers as this can urge them identify and remove environmental 
barriers to healthy voice use such as the need of amplification system and voice care 
program for teachers.  
Organizational environmental barriers 
The category of barrier related to organizational environment covers the greatest 
number of barriers listed by the teachers. Similar to previous research findings, long 
teaching hours (Mattiske et al., 1998), heavy work load leading to insufficient rest (Yiu, 
2002) and large class sizes (Kooijman et al, 2002) have also been reported as risk factors 
for voice disorders in teachers. Participating teachers believed that it would be the 
school’s responsibility to provide the teachers with appropriate voice amplifiers in order 
to remove barriers to effective voice use.  
Teachers in the current study believed that the lack of voice care program provided 
by school was a barrier towards effective voice use. Similarly, previous studies also 
reported improvement in voice quality upon vocal hygiene education (Chan, 1994). The 
current findings also supported the concern in the lack of voice care program in the 
teaching professions suggested by Morton and Watson (1998). Indeed, most of the 
teachers indicated that they need to project their voice for a long period of time. Therefore 
appropriate phonation technique and vocal hygiene education would be vital for teacher’s 
effective voice use. Moreover, some teachers believed the fact that voice disorder was not 
an occupational disorder would be a barrier to effective voice use because authorities 
would not be concerned with the teacher’s vocal health. This finding supported Vilkman’s 
(2002) concern that there had been a need to re-look at voice disorders in teacher with 
emphasis on work-related factors.   
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Surprisingly, the use of English as a medium of instruction in school was also 
considered as a barrier to effective voice use in teaching. Since English is a second 
language for many students in Hong Kong. The English ability may vary among students.  
Teacher’s opinion on sick leave policy as environmental barriers to effective voice 
use at organizational level was also an interesting finding. The participating teachers 
highlighted the difficulty in taking sick leave for days due to teaching responsibility and 
work load. Improvements in the sick leave system and availability of substituting teachers 
could be a strategy for removing these environmental barriers to effective voice use in 
teaching. 
A notable finding in current study in contrast to previous studies is that the teacher 
perceived the above mentioned barriers to effective voice use as organizational 
environmental barriers related to school resource availability and allocation as well as 
related to education policies or school policies. Teachers further suggested that increase in 
human resources, subsidies and changes in systems and policies could help remove 
barriers. These findings suggested that to overcome many of the environmental barriers in 
school required changes at organizational level. Interestingly, despite stating the above 
barriers and strategies, the teachers were conscious of the limitation within the school and 
education system in overcoming those barriers in a large scale due to limited resources. 
Some participants therefore developed personal strategies to overcome those barriers 
when changes in school services and systems were unavailable. 
The great number of barriers identified under the organizational category and the 
participating teachers’ opinion has provided insight into the environmental barriers to 
effective voice use in teaching at this level. The results suggested that there should be 
more work done in terms of legislations or policy making in order to maintain and 
promote effective voice use in the school environment.   
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Relative significance of environmental barriers 
Regarding the voting of the participants upon the top five most significant barriers 
to effective voice use, difficult students discipline was the most significant barrier to 
voice use, closely followed by poor timetable arrangement as the second most important. 
This result suggested that in order to promote effective voice use in teaching, strategies to 
manage students’ discipline would be the most crucial and reducing the period of voice 
use will be the second most important target. Emphasis should also be put on improving 
voice amplification and reducing background noises to the remove barriers to effective 
voice use in teaching. 
Interaction among environmental barriers 
The environmental barriers are not entirely independent from one another. Instead, 
barriers interact with one another, either within the same categories or across different 
categories. For example, background noise and poor sound proof technology are factors 
from the same category (i.e. physical environment) that affect each other. The fact that 
noisy environments around or within the school was seen by teachers as a barrier to 
effective voice use could be a result from inadequate sound proof technology. Noisy 
environments are related to the natural or human made physical environment and would 
be difficult to change. However, when adequate sound proof technology is available in 
classrooms, background noise can be largely reduced and the barrier ‘noisy environment’ 
would be removed. 
Some environmental factors in different categories are interrelated. Lack of 
awareness among school authorities was a barrier at interpersonal communication level 
that can impact on the organizational level. Without understanding on the importance of 
teachers’ vocal health among, school authorities might not consider the installation of 
amplification system in entire school or the provision of voice care program for teachers 
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as necessary; and might not establish a supportive system for teachers with voice 
disorders. Hence their lack of insight would create barriers at organizational level. 
Promoting awareness among authorities within the education sector would therefore be 
one of the ways to enhance effective voice use in teachers.  
As mentioned above, barriers in one aspect could often lead to a barrier in another 
aspect. When considering the removal of barriers, it is crucial to consider the 
environmental factors holistically, concerning the interaction between the factors in order 
to remove barriers effectively.   
 
CLINICAL IMPLICATIONS 
A checklist of environmental barriers to be removed has been created according to 
the findings, providing health care workers with evidence and suggestions in removal of 
barriers to create a suitable environment for effective voice use in teaching. Additionally, 
the list of most significant barriers indicates the priority for the removal of barriers within 
the teaching environment. 
According to the findings, teachers were aware of the limitation in overcoming 
environmental barriers to effective voice use at organization level. Participating teachers 
reported that as a result, they have developed strategies to protect their voices and were 
effective. Therefore, clinically, development of alternative strategies for voice protection 
would also be an area of focus when managing voice problems in teachers.  
 
LIMIATIONS AND FUTURE RESEARCH DIRECTIONS 
The small sample size was the main limitation in the study. The generalization of 
the findings in this study into the whole teaching population had to be taken with caution. 
A larger scale questionnaire or survey study would be useful to further validate the results. 
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As this study only focused on teachers, future investigation could consider the perception 
of different stakeholders within the education systems, namely school principals, students, 
parents, as well as student teachers upon their beliefs in the relationship between school 
environments and voice use. Looking at relationship between environmental factors and 
voice disorders in teachers through different perspective would allow more insights for 
policy makers and health care professionals in terms of the need to change legislations, 
education systems, removing barriers to effective voice use.  
 
CONCLUSION 
Through investigating teacher’s perception on the environmental barriers to 
effective voice use in the school environment, more insights was available upon the 
relationship between environment and voice disorders. The findings revealed three levels 
of environmental barriers, namely, physical, interpersonal and organizational 
environmental barriers. The finding further suggested that environmental barriers 
interacted with each other so that barriers in one area of the school environment can lead 
to barriers in other aspects. This suggests that the school environment should be looked at 
holistically. The findings also provided health care workers and school authorities with 
evidence and suggestions in minimizing the barriers to effective voice use in teaching at 
organizational level, through changes in education policies and legislations. 
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